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Introduction
Hay and pasture crops are critical to Kentucky Agriculture and to that of the
entire temperate region of the US. The sale of cattle, calves and dairy products
provide 29% of Kentucky's farm income compared with 23% for tobacco. Beef
cow-calf enterprises comprise the majority of cattle numbers in the state, however,
dairy production is also significant. A substantial horse industry exists in Kentucky
which is an excellent market for high quality alfalfa hay. At present a substantial
amount of alfalfa for horse feeding in the state is imported.
Forages provide the bulk of the feed supply for these livestock. Seven million
acres are devoted to the production of forages in Kentucky alone. Quality hay is an
important component of both beef and dairy production systems. Legumes in general,
and alfalfa in particular, provides high yields of high quality hay. Alfalfa acreage in
Kentucky has increased 36% since 1975 and 25% in just the last 4 years. The
potential exists for larger increases in alfalfa acreage. In addition to production for
on-farm use, alfalfa has considerable potential as a cash hay crop.
Climatically, Kentucky is well suited for alfalfa production. We have an annual
of precipitation total of about 45 inches which is generally well distributed during the
growing season. Kentucky presently has 350,000 acres of alfalfa, however, estimates
of agricultural potentials indicate acreage could be increased to 2 million acres
without diverting land presently used for row crops. One of the major limitations to
the achievement of the potential alfalfa acreage and to its development as a cash crop
is the high incidence of weather damage currently encountered during hay curing
(Table 1). Frequent rains during the growing season mean that our hay is often
exposed to rain during the curing process, which can take 3 to 5 days to complete.
Weather records show that we have between 7 and 9 days with more than 1110 inch
of rain each month between April and August. Using probability information from a
North Central regional publication, we estimated the probability that hay would have
4 consecutive dry days in which to cure during May at only 26%. Clearly, the
likelihood is great that rain will occur during the 4 day period.
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Table 1. Value of a 2 ton/acre harvest of alfalfa before
and after hay curing.
Yield
Type of
forage
ofDM
RFV
Value
-lb/ac-$/ac4000
146
Standing herbage
Hay-no rain damage 3312
129
Hay-rain damaged 3092
99
Assumptions: A value of $1.05/unit of RFV was
for all materials.

306.60
224.85
134.48
assumed

Thus, due to the high humidity levels, heavy dews and rainfall, curing may
require 4 days or more to produce alfalfa hay with 18% moisture. Moisture levels in
this range are needed if heating and mold development are to be avoided during
storage. Inaccuracy of weather forecasts over long periods makes timing of hay
harvest to avoid rain very difficult. The probability of avoiding rain can be increased
by shortening field drying time. Available and developing technologies attempt to
reduce the time required for field curing and thereby to reduce field losses of yield
and quality. Potassium carbonate as a desiccant and high-moisture baling with
preservatives are examples of these techniques to shorten curing time.

The Drying Process
Plant Moisture
Water is a critical component of plants. A standing crop of alfalfa may contain 4
lbs of water for every 1 lb of dry matter. Thus, in order to produce 1 ton of alfalfa
hay at 15% moisture, it would be necessary to remove 6,800 lbs of water during the
curing process. Water is a major constituent of the cytoplasm, or living matter, of
plants so they have developed mechanisms for preventing the loss of water. The
cuticle, a waxy layer covering the parts of the plant that are exposed to the air,
generally does an effective job of preventing water loss even after the plant is
harvested. Because this thin layer of cuticle is present on the plant, some mechanical
or chemical conditioning to rupture this layer is necessary before optimum drying
rates can be achieved.

Weather
The weather plays an important part in determining how rapidly or slowly hay
drys. Vapor pressure deficit, which represents the difference between the amount of
moisture the air contains and the amount it could hold if saturated, is an important
variable in determining the effectiveness of drying. Solar radiation, the intensity of
the sun, is also important. Good radiation heats up the forage and causes the water to

evaporate more readily. Wind speed may limit hay drying when it falls under 5 miles
per hour. High soil moisture may slow drying.

Solar Radiation
About 20% of the incident solar radiation is reflected back into the atmosphere;
the remainder is absorbed and aids in the evaporation of water. The sunshine
intercepted by plants is dissipated mainly either by heating the forage material or
evaporating water. However, the sun's radiation does not really penetrate very far
into the hay windrow or swath. It has been estimated that less than one-half of the
radiation penetrates beyond 1 inch depth. This is a major reason for the emphasis
placed on maintaining the maximum swath surface area during drying. This increases
the proportion of the forage mass that is affected by the sun's rays. Temperatures on
the surface of a mowed swath may be as much as 40#F higher than that of the
surrounding air on a sunny day.
The layer of air nearest the plant surface is called the boundary layer. The air
nearest the surface of the alfalfa is more humid, and the air further away is less
humid. Mixing this humid air with the surrounding, less humid air, improves drying
because the moisture in the hay can move more readily into drier air. The presence
of a roughness layer, such as plant hairs, increases the thickness of the boundary
layer and reduces turbulence. We now believe that this may be one reason red clover
hay dries more slowly than some other species, especially if it is not conditioned well.
"
A good way to visualize the impact of weather on hay drying is that weather sets
upper limit for how quickly a crop can dry. Other factors, such as forage species,
mechanical or chemical conditioning etc. determine how close we come to achieving
that potential.

Mechanical Conditioning
Mechanical conditioning hastens drying by physically breaking the cuticle layer
discussed previously. This helps to defeat the plant's tendency to retain the water it
contains. Mechanical conditioning is considered to be an effective way to improve
the drying rate of all types of hay. In some cases, a good job of conditioning may
actually cut the time required for hay curing in half.
Drying just after mowing occurs primarily at surfaces exposed to the atmosphere
and, thus, exposed to solar radiation. The humidity level within the swath is probably
near 100% just after cutting, but as drying proceeds the humidity within the swath
declines and eventually approaches levels in the outside atmosphere. Increasing
surface area by making a wide swath helps to intercept more sunlight and hastens
drying. Swath structure, and thus drying rate, may be adversely affected by severe
crushing treatments due to increased difficulty in achieving and maintaining a low
density swath. Tedding may aid in maintaining a loose structure and maximum

surface area. Tedding should be done shortly after mowing or early enough in the
day that some moisture remains in the leaf to prevent excessive losses.

Chemical Desiccants
Potassium carbonate and sodium carbonate may be applied as a water solution to
hasten hay drying. Legume hay benefits more from the application of these
desiccants than grasses. Success with chemical desiccants is greatly affected by the
achievement of good distribution of the material over the alfalfa stems. This requires
30 gal/acre or more of material per acre. The need for such a large volume of water
for best application of these materials has been an important factor limiting their
adoption. Research is under way with lower-volume alternatives for applying the
chemical desiccants.

Field Losses

The general response of harvest and storage losses of alfalfa to moisture
concentration is that field losses are very low for high moisture forage such as wilted
silage. Field losses increase rapidly as legume forage dries because the leaf becomes
brittle. The increase losses is especially large for hay below about 16-20% moisture.
Storage losses are highest for high-moisture silages and decline at lower moisture
levels.

Shattering
The advantage of increased drying rates by tedding must be balanced against
increasing DM losses caused by tedding at lower moisture concentrations. Legumes
are more susceptible to shattering losses than are grasses. First harvest timothy and
alfalfa were cut and subjected to tedding treatments. Timothy tedding losses
measured under controlled conditions increased from 1-2% above 40.0% moisture to
as much as 7% below 10.0 % moisture. Under the same conditions, alfalfa lost about
8% of the DM for forage of 40.0 % moisture and much more for dryer material.
Field measurements of combined mowing, conditioning and tedding losses on forage
above 50.0 % moisture were 1.0 and 2.2% respectively for timothy and alfalfa
without tedding and increased to 1.2 and 5.9%, respectively for tedded forage. Leaf
made up three-quarters of the material that was lost during the tedding process.
Rain Damage
The likelihood of rain damage during field drying is determined by local weather
patterns but can be reduced by shortening field exposure. The Jess time hay spends in
the field, the less likely it is that rainfall will occur during the curing process. The
presence of the drying swath over the forage stubble negatively impacts sward
regrowth.

Hay Storage
Moist Hay
Moist hay baling is sometimes practiced because this is one way to reduce the
probability of rain damage during field hay curing, by shortening exposure time.
Under typical conditions for alfalfa hay, moisture concentration falls rapidly at first
but may decline very slowly toward the end of the process. When the humidity in the
air is above about 70%, it may be impossible to dry hay to less than 20% in the field.
Under these conditions, the hay may reach its equilibrium moisture with the
atmosphere, after which no further drying is unlikely until temperature increases or
humidity decreases. Under these conditions, it can be advantageous to bale moist hay
in order to hasten the harvesting process. In addition, leaf loss is reduced by baling
at elevated moistures compared with overly-dry hay.
Respiration and Microbial Growth
Respiration and microbial growth, and some elevation in temperature during hay
storage are normal and do not necessarily harm feeding value. Hay with more than
20% moisture may undergo excessive mold growth and heating that reduces both
yield and digestibility compared with dry hay. Populations of fungi in stored hay
peak after about 1 week of storage and this corresponds to the peak temperatures
reached in the stack.

Health Effects
Mold spores contribute to colic in horses and are responsible for significant
losses for this economically important industry. Breathing spores of the fungus
Aspergillus fumigatus during the handling of moldy hay can cause farmer's lung, a
sometimes debilitating disease in which the fungus grows in lung tissue. Hay with a
significant amount of mold and mold spores can be utilized in cattle rations because
these livestock are less sensitive.
Heat Damage
Heat damage may occur in moist hay as a result of plant and microbial
respiration and chemical reactions. The moisture range in which the maximum
amount of heating occurs is in the 20-40% moisture range for hay. This is close to
the range in moisture for dry haylage at which excessive heating is observed. Dry
hay does not heat excessively because it lacks the necessary moisture to support
microbial growth. Plant enzymatic activity and microbial growth can elevate
temperatures to 160°F within a few days. When the temperature goes above this
level, it becomes too hot for continued microbial growth and further heating results
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from chemical reactions. These reactions are responsible for raising the temperature
to levels at which spontaneous combustion may occur.
Heating during hay storage reduces forage quality. The extent of the heat
damage is related to the color change during storage is related to the amount of heat
damage in composition during heating of hay or silage are detrimental to forage
quality. When hay heats sufficiently to cause a very dark brown to black color, its
protein may be nearly indigestible.

Moisture Loss During Storage
The evaporation of water dissipates the heat generated in moist hay. The thermal
conductivity of dry hay is actually less than that of moist hay. Thus, as hay moisture
declines due to heating, the transfer of heat to the outside air becomes less effective.
Hay temperature may not rise sharply until most of the moisture has been evaporated.
This heat generation in a mass of hay is caused by the growth of microbes that
require oxygen. Because of the distance, the centers of large hay stacks tend to be
low in oxygen supply and spontaneous combustion occurs outside this zone.

Preserving Moist Hay

When hay is baled above 20% moisture steps should be taken to prevent the
microbial growth that is responsible for heat damage and dustiness.

Hay Additives
Additives are sometimes used to aid in the preservation of hay above 20% a by
preventing microbial growth during storage. Materials shown to be effective in the
preservation of moist hay include sodium diacetate, propionic acid, ammonium
propionate, urea, anhydrous ammonia and others. In addition to control of microbial
growth, some materials, such as ammonia and urea, may also enhance forage quality
by increasing crude protein concentration and increasing fiber digestibility.
The amount of propionic acid that needs to be applied to ensure acceptable
control of microbial growth is greater for hay that is higher in moisture. Apparently,
the critical factor is to maintain the necessary concentration of propionic acid in the
water contained in the hay. Thus, hay with more moisture requires more organic acid
for preservation. Hay heating and molding can be controlled by the application of
rates as low as 6 lb/ton for 25% moisture hay under controlled conditions but under
field conditions about twice that rate is needed to ensure preservation.

Variation of Hay Moisture
Variation in moisture and uneven distribution may limit the effectiveness of hay
additives. Variable moisture concentrations increase the difficulty of proper
preservative application since higher rates are generally's needed to preserve wetter
hay. Individual bale moisture concentrations of hay averaging 40% ranged from 33
to 45% (Sheaffer and Clark, 1975). Poor distribution of propionic acid within the
hay may allow the development of some species of fungi. When insufficient rates of
propionic acid are applied on some portions of the hay, this may allow the growth of
certain organisms that are able to utilize propionic acid as a food source, leading to
further deterioration.
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Buffered Propionic Acid Compared With 80:20
During 1990, we compared the effectiveness of a buffered propionic acid product
with that of an acid product composed of 80% propionic acid and 20% acetic acid.
Buffered products are organic acids adjusted to near pH 6, frequently by the addition
of ammonia. Because of their higher pH, these materials are much less volatile and
much less corrosive than their unbuffered counterparts.
The initial composition, just after baling, of the moist hays used in this study was
very consistent (Table 2). In vitro digestibility averaged 67% and NDF averaged
near 45%, indicating generally high forage quality. Acid detergent fiber and cellulose
concentrations were very similar for hay from all four treatments. Crude protein was
the only variable measured for which any treatment difference existed immediately
after baling. In that case, hay that was allowed to remain in the field until it reached
a moisture concentration low enough to allow baling without treatment, had lower
crude protein concentrations than the buffered-prop. treated hay.
Table 2. Moisture concentration and chemical composition of alfalfa hay immediately
after baling ITrial 2).
Initial
Bale
Treatment
moisture
density IVDMD NDF
ADF
Cellulose
CP
3
--%--kg/m >- -------------------------%---------------------------Wet control
25.6# a@ 124 b
67.2 a 44.3 a 30.1 a
23.9 a 20.5 ab
Buffered prop. 24.4 b
160 a
67.3 a 44.9 a 29.8 a
23.6 a 20.7 a
80:20
24.2 b
156 a
67.3 a 45.3 a 29.7 a
23.7 a 20.4 ab
Dry control
15.8 c
98 c
67.1 a 44.1 a 30.2 a
24.2 a 20.1 b
> Density values are calculated on a dry matter basis using bale weights immediately
after baling. To convert to English units (pounds/cubic foot) divide by 16.
# Each value is the mean of 40 observations consisting of 20 bales from each of 2
replicates.
@ Means in the same column followed by the same letter are not significantly
different at the 0.05 probability level based on Tukey' s test.
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Storage Losses
Moisture concentrations declined during storage for wet control and
preservative-treated hays but not for the dry control (Table 3). By the end of the
storage period the wet control hay reached a significantly lower moisture
concentration than either of the moist, treated hays. This response is frequently
observed and is presumed to result from higher temperatures, and thus greater
moisture evaporation, in the wet control hay. Dry matter loss during storage in moist
hays was about twice that in the dry control hay (Table 3). Slight differences in DM
loss were observed for moist hay treatments, with buffered prop. treated hay being
significantly higher than the wet control but not the 80:20 treated hay in storage
losses.
Visual Characteristics
Organoleptic evaluation of each bale was conducted at the end of the storage
period (Table 3). These evaluations indicate that the most dramatic response to
treatment with either buffered prop. or 80:20 was a reduction in hay dustiness. Mean
dust rating fell from 4.0 for the wet control to 2.3 to 2.6 for treated hay of similar
moisture. Dry control hay had lower dust ratings than wet control or buffered prop.
treated hays but was not different from the 80:20 treated hay. Visible mold was
absent from nearly all bales as reflected in the very low average values for that
characteristic (Table 3). The greatest concentration of dust, and the only dustiness in
bales rated as very low, was usually observed on the cut side just inside the bale
edge. No difference was found in moist hays in visible mold. Color did not differ
for moist hays and the dry control received significantly better color ratings than
moist hay.
Table 3. Moisture concentration and dry matter losses and organoleptic evaluation of
alfalfa hay after storage (Trial 2).
Final
Final
Dry matter
bale
Treatment
moisture density
Dust
Mold
Color
loss
-kg/m3--%---%------------ Rating > ---------Wet control
16.7 b#
114 b
6.1 b
4.0 a
1.5 ab
4.9 a
147 a
7.9 a
2.6 b
1.6 a
4.9 a
Buffered prop. 21.4 a
80:20
21.1 a
144 a
6.4 ab
2.3 be
1.4 ab
5.1 a
Dry control
15.4 c
94 c
3,3c
1.7 c
1.0 b
2.9 b
> Rating scales are from 1-10 for each organoleptic variable. A rating of I for
each variable represents a dust-free, visible mold-free, and bright green for the
variables dust, mold and color, respectively. A rating of 10 represents extremely dusty throughout, heavy visible mold throughout very dark brown color
throughout, respectively.
# Means in the same column followed by the same letter are not significantly different at the 0.05 probability level based on Tukey's test.
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Post-storage Quality

Final forage quality measurements conducted at the end of the storage period
reflect differences in temperature and microbial activity in wet control versus treated
hay (Table 4). In vitro dry matter disappearance was significantly lower for wet
control hay than for either of the other treatments. Neutral detergent fiber
concentration was highest for the wet control hay, at 50.4%, similar for treated, moist
hays and lowest for the dry control. Acid detergent fiber, on the other hand, did not
differ between moist, treated hay and the dry control but was also greatest in the wet
control hay. Cellulose responded similarly to ADF. Crude protein was similar in
wet control and buffered prop. treated hays and slightly lower in 80:20 and dry
control hays. The difference, expressed in terms of crude protein, between the
buffered prop. treated forage and the dry control was 0.9%.

Table 4. Chemical composition of alfalfa hay after storage Cfrial 2).
ADF
IVDMD
NDF
Cellulose
CP
---------------------------------% ---------------------------------Wet control
66.0 b> 50.5 a
33.5 a
26.1 a
21.1 a
48.7 b
31.5 b
24.5 b
20.9 a
Buffered prop. 67.6 a
80:20
67.5 a
48.5 b
31.6 b
24.5 b
20.3 b
Dry control
67.7 a
45.9 c
32.0 b
24.9 b
20.0 b
> Means in the same column followed by the same letter are not significantly different at the 0.05 probability level based on Tukey's test.

Treatment

As we have generally found for hay baled in a similar moisture range, the
primary response to the application of effective preservatives was the control of
dustiness during storage. Forage quality of the final product was also enhanced but
the difference was not large. However, since digestibility declined and NDF
increased the overall feeding value or Relative Feed Value of the treated hay would
be enhanced significantly. Using the equation:

RFV = (DDM

X

((120/NDF})/1.29

the mean RFV for the four treatments was 122, 129, 129, and 137 for the wet
control, buffered prop., 80:20, and dry control, respectively. Losses in yield and
forage quality can be very large when rainfall occurs during field curing. Avoidance
of rain damage thus has a value which can be attributed to treatments allowing earlier
baling of hay since reduced field time reduces rain likelihood. For example weather
data for southern Ohio indicate that the probability of rain damage declined from 59%
when 4 days were required for curing to only 41% when only 2 days were required.

Microbial Inoculant Compared with Buffered Propionic Acid

Initial Forage Composition
Mean moisture concentration was within the target range of 20-25% for moist
hay in every case (Table 5). Moisture concentrations of less than 15%, as were
observed for the field dry control in this study, are unusual in this environment.
Forage quality of moist hay was very consistent immediately after baling. Field dry
hay was lower in crude protein, which is likely a reflection of differences in leaf
shatter during mechanical handling at lower moistures. Acid detergent fiber and
cellulose concentrations were also slightly higher in the field dried control hay, again
reflecting a slight advantage in quality moist-baled hay. In vitro dry matter
disappearance and NDF did not differ significantly.
Table 5. Moisture and forage quality of alfalfa hay prior to storage.
Treatment

Moisture

IVDMD CP

NDF

ADF

Ce!.

--------------------------------% ---------------------------------Wet control> 21.6 ab# 64.3 a
19.0 a 44.8 a 33.3 b
26.6 b
Buffered prop. 21.0 b
64.3 a
19.0 a 44.6 a 33.5 ab 26.6 b
22.0 a
64.2 a
18.9 a 44.8 a 33.3 b
26.6 b
Inoculant
Dry control
12.2 c
64.3 a
18.6 b 44.8 a 33.9 a
27.1 a
> Five replicates were prepared for each treatment during a two-year
period. Each mean is the average of 69 individual bale values.
# Means followed by the same letter are not significantly different at the
0.05 probability level.

Organoleptic Evaluation
Except for the dry control, moisture concentration declined during the storage
process (Table 6). Buffered prop. treated hay had significantly higher post-storage
moisture concentrations than the other hays. Dry matter losses during storage were
not large in any case but approach the rule-of-thumb value of I percent of the dry
weight for each percentage unit decrease in moisture during storage. Moist hay lost
significantly more than dry control hay. Visual ratings for dust and color were
significantly affected by treatment, but those of visible mold were not. Wet control
and inoculant treated hays were similar in dust ratings at 4. 7-4.8 compared with a
mean of 3.3 for the buffered prop. treated hay. Field dry hay was significantly lower
than all other treatments in dust rating, at 2.0. Field dry hay was greener than any of
moist hays, which did not differ in color rating.
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Table 6. Final moisture, storage losses and organoleptic characteristics of
alfalfa hay following storage.

Treatment

Moisture
loss
--- % ---

Dust>
Storage mold
Visible Color
-----------------Rating ---------------~-

Density#
--kg m 3--

Wet control
13.0 b
5.5 a
4.72 a 1.12 a 4.62 a
121 c
5.4 a
3.32 b 1.12 a 4.57 a
132 a
Buffered prop. 14.8 a
12.lc
5.8a
4.79a l.06a 4.68a
128b
Inoculant
Dry control
12.4 c
3.2 b
1.96 c 1.00 a 2.38 b
99 d
> Rating scales are from 1-10 for each organoleptic variable. A rating of
1 for each variable represents a dust-free, visible mold-free, and bright
green for the variables dust, mold and color, respectively. A rating of
10 represents extremely dusty throughout, heavy visible mold throughout very dark brown color throughout, respectively.
# Density values are calculated on a dry matter basis using bale weights at
the end of storage. To convert to English units (pounds/cubic foot)
divide by 16.

Post-storage Quality
Forage quality generally declined during storage, although differences in pre- and
post-storage quality of field dry hay were small (Table 7). Small but significant
differences in IVDMD were noted among the moist hays but field dry hay was
superior in digestibility to any of the moist hays because no change occurred during
the storage period for that parameter in dry hay. As before storage, crude protein
concentration was lower in the field dry hay after storage than in either moist hay
treatment. Of the forage quality constituents measured in this experiment, NDF
concentration was impacted most by the treatments imposed. The range in
post-storage NDF concentration of nearly 5 percentage units represents a 9. 8%
difference between the extremes of that constituent following storage. In the present
study, although all treatments had nearly identical NDF concentrations immediately
following baling, all of the moist hays had higher NDF levels after storage. Buffered
prop. treated hay was lower in NDF than other moist hays but was still an average of
2.4 percentage units above that of the field dry control. Acid detergent fiber and
cellulose concentrations paralleled those of NDF. An equation based on alfalfa hay
samples from previous preservation work was used to predict acid detergent insoluble
N (ADIN) concentrations of post-storage samples from replicates 3 to 5. Mean ADIN
values were lower for field dry hay and differed slightly among moist hays, with the
buffered prop. treated hay being lowest among the moist hays. However, since all of
these hays had less than 10% of their crude protein in the ADIN fraction, heat
damage effects should not be a concern for any of these hays.

Table 7. Forage quality of alfalfa hay following storage.
Treatment

IVDMD

CP

NDF

ADF

Cel.

ADIN

--------------------------------- % ---------------------------------

Wet control
62.4 be# 19.2 a
Buffered prop. 62.8 b
18.9 a
Inoculant
62.2 c
19.2 a
Dry control
64.2 a
18.4 b
# Means followed by the same letter
0.05 probability level.

52.2 a 37.0 a 29.4 ab 6.3 a
50.1 b 36.4 b 29.3 b
6.0 b
52.4 a 37.3 a 29.7 a
6.2 ab
47.7 c 35.2 c 28.5 c
5.4 c
are not significantly different at the

Summary

Alfalfa hay baled at 20 to 25% moisture was treated with a buffered prop. hay
preservative, a microbial inoculant or left untreated and compared with similar hay
left to field cure to less than 18% moisture. Field dry hay was lower in crude protein
than moist hay at the time of baling. The difference was not large but amounted to
an advantage as large as 0.4 percentage units of crude protein immediately after
baling and 0. 8 percentage units at the end of storage. Of the other quality
constituents, only ADF and cellulose differed immediately after baling, probably
reflecting increases in leaf loss during baling of the field dry hay. Dust (mold spore) ·
ratings after storage indicate no difference between inoculant treated and wet control
hay. Buffered prop. treated hay had significantly lower dust ratings than either of the
other moist hays but was still higher than the dry control which had very little
dustiness due to its very low moisture level at baling. Neither treatment of moist hay
affected color compared with the wet control and the field dry hay was superior to all
in color rating. Visible mold was seldom observed in any of the bales included in
this study. Post-storage values for IVDMD, crude protein, NDF, ADF, cellulose and
ADIN were nearly identical for the wet control and inoculant treated hays. Buffered
prop. treated hay had higher IVDMD and lower NDF, ADF, cellulose and ADIN
concentrations than the wet control hay, although the differences in IVDMD were
very small. Except for the previously mentioned reduction in CP, field dry hay was
superior in all other forage quality constituents to either moist hay treatment.
Although field losses were not measured in the present experiment, previous research
suggests that the reduction in crude protein concentration observed for the field dry
hay compared with moist hays would be associated with a reduction in harvested yield
which would favor the moist hay treatments.
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